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Preface

A principal function of the Bureau of Labor Statistics
(BLS) is to inform policymakers and the general public on
factors influencing the well-bewng of U.S. workers. Thus an
important part of the Bureau”s work is the study of productiv-
ity, which relates directly 1o workers® real incomes, price sta-
bility, employment, and the competitiveness of 1.5, goods
and services in world markets.

The major purpose of this bulletin is to present new BLE
measures of changes in the composition of the labor force that
have influenced productivity growth. The bulletin also pro-
vides an estimate of how much changes in labor force com-
position contributed to the growth in labor productivity (out-
put per hour) for the years 1948 1o 1990. The bulletin recog-
nizes thar the effective guantity of Iabor input does not rest
solely on the total number of hours worked by members of the
8. labor force but also on characteristics of the labor force.
This siudy focuses on changes in the distribution of hours
worked by educational attamment and years of work eaxpen-
ence for both and women. The study alse examines the
role of hhorf:rli compostion change w the important slow-
down in productivity growth that began about 1973 and that
has hampered the growth in U.S. living standards since then.

The bulleun provides measures of the total labor input used
in the production of output in the private business sectorand
the private nonfarm business sector of the U5 economy from
1948 1o 1990, The wend in total labor input divides into the
trends in hoors worked and in labor foree compesition. The
trend in labor productivity—output per hour worked—is re-
Tated not only to the trend in labor composition hut also 1o
trends in capital input and in multifactor prodoctivity,

Few people doubt that edocation and training have an im-
ponant influence on a nation’s ouiput and productivity
growthand consequently on the well-being of its citizens, Re-
cently. much public discussion has been devoted wo the link
between education and traming and productivity growth, No-
merous researchers and policymakers have examined ways 1o
stimulate firms to improve education and job skills through
formal and informal on-the-job training in lechnologically
advanced occupations. This study does nol address all facets
ofthe recent public discossion. It does examine, however, the
past record of how educational stusinment and work experi-
ence contributed to the growth in productivity, The study's re-
sults may therefore be velevant to some aspects of the public
discussion on productivity growth.

BLS measures labor composition change in keeping with s
recommendation of the Panel 1o Keview Productivity Slabis-
tics set up by the National Academy of Sciences and chaired
by the late Professor Albert Rees. In s 1979 report, Measire-
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meni and Interprenttion af Productvity, the panel recom-
mended that

. . . the Burean of Labor Statistics devole more resources

to studying the use of weighted labor input measures,

The purpose of this effort would be the preparation of

one pr more weighted measures of labor inpat for broad

aggregatesof economic activity, suchas the private busi-

ness sector, (p. 128)

The panel set forth a number of reasons for developing such
weighted measures and also examined potential labor force
characteristics that should be used in developing the mea-
sures, It suggested the “use of weights based on some skill-re-
lated dimension of Libor input, such as years of schooling, for-
mal on-the-job training, or vears of experience” (p. 127). In
several respects, the present study fulfills these recomimenda-
Lions.

Chapters I, 11, and Il present the main resulis of the Bu-
reau's siudy, and several technical appendixes present the Bu-
rean’s methods, data sourees nsed, sensitivity tests designed
10 show the effects of alternative methodological approaches
on the mam results, and comparisons of the Burean's ap-
proach to labor composiion measurement with the sp-
proaches of other stodies.

The measures published in this bulletin are the Tatest n &
series of Bureau measures designed to1dentify the sources of
change in lsbor productivity, In 1983, the Bureau presented
ity measures of capital input and multifactor productivity in
Bulletin 2178, Trends in Multifactor Productivity, These capi-
=l input and multifactor productivity measures have been pe-
rodically updated since they were introduced. In 1989, the
Buorean presented measures of the direct effects of expendi-
tures on research and development on productivity change, in
Bulletin 2331, The Impact of Research and Development on
Producriviry Growth.

In other recent publications, the Bureau has analyzed mul-
ufactor productivity for detailed industries using gross otripul
rather than valve added and including purchased intermediate
inputs in addition to the inpms of labor and capilal, BLS has
alsoexamined, in a number of studies, alternative methods of
measuring capital inputs; the results of these studies have
been used 10 improve the 1983 measures of capital input,

Additional studies have attempted to 1nprove the methods
used to measure trends in labor productivity and multifsctor
productivity or to explain changes m productivity trends,
such as the slowdown in productivity growth that occurred af-
ter 1973, These smdies have focussed on such subjects asthe
measurement of capacity utilization, the role of rising energy
prices in the productivity slowdown, the development of



mieasures of labor input as hours worked—the preferred mea-
sure—in place of hours-paid measures, the consequences of
the possible failure of the equilibrium assumptions adopted in
most approaches to multifactor productvity measurement,
and the development of multafactor productvity measures for
other major industrialized economies. Wost of these
past-1983 efforts have been devoted to research 1ssoes identi-
fied in 1979 and recommended for further study by the Na-
tanal Academy of Sciences panel,

The present study was prepared by the Bureau’s Office of
Productivity and Technology, under the general direction of
Edwin R. Dean, Associate Comniissioner, Michoel T, Herper,
Chiel of the Division of Productivity Research, directly su-
pervised the research staff. Larry Rosenblom wrote most of
the text of the report, mads impaortant contributions Lo the de-
velopment of the study. and has been directly in charge of the
study in recent years, Kent Kunze directed the study forsever-
al years, made important contnbutions to its development,
and organized and drafted sections of the study. Mary Jablon-
sk participated in the ressarch, wrote drafis of several chap-
ters and appendixes, and made other highly valued contribu-
tians to the study. The specific research approach adopted in
the study was originated by the late William Waldorf, former
Chief of the Productivity Research Division. Linda Moeller
has provided keen insight into fulure directions for this work.
Professzor Michael Tannen, of the University of the District of
Colambia, worked on the study under a contract and made im-
portant contributions 1o the development of the study,

The approach to this study and prelininary empincal re-

sults have been presented at a pumber of conferences of econ-
omisis and other interested experts, In addition, papers re-
porting prelimmary results of the =tudy have been published
in conference proceedings volumes and in journals. Finally,
in meetings and in correspondence, the approach used in the
giudy has been discussed with other researchers. The com-
menis received through all these chanmels have been used to
refine the approach and methods used in this report and the
Bureau is grateful to those who haye provided comments:
Spectal thanks are doe to Dale Jorgenson, Harvard Univers-
ty; Fack Trplett, Bureau of Economic Analysis, U.S. Depart-
ment of Commerce: Marlin Baily, University of Maryland;
Jacob Mincer, Columbia University; Bevin Muorphy, Univer-
sity of Chicage: and John Kendrick, George Washington Uni-
versity. Many fruitful discussions wers held with the late Ed-
ward Denison, of the Brookings Instiution. Jerome Mark,
former Associate Commissicner of the Bureau's Office of
Productivity and Technology, Marilyn Manser, Assistant
Commussioner of the Burean's Office of Economic Research,
and Mark Loewenstein, also of the Office of Economic Re-
search, provided useful comments during the course of the re-
search.

Material 1n this publication is in the public domain and,
with appropriate credit, may be reproduced without permis-
siomn.

Sensory impaired individuals may obtain information in
this publication upon request. Voice phone (202) 606-STAT;
TDD phone (202} 605-5897; TDD message referral phone: |
{800) 326-2577.
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Chapter L. Introduction

Thiz bulletin presents productivity measures for the
private business and private nonfarm business sectors of the
U1.5. economy which reflect new and more comprehensive
measures of labor inpul. Defined generally, productivity is a
comparison of cutputs and inputs. Traditionally, the Burean
of Labor Statistics (BLS) has defined productivity ss outpnl
per hour and publishes a wide array of such measures.! In
September 1983, BLS published Trends in Muldtifactor
Productivity, 1948-81 (Bulletin 2178) which iatroduced
measures of multifactor productivity. This prodoctivily
measure compares onipnt to inputs of both labor and capital
and helps explain the effects of changes in capital services on
output per hour, The present bulletin éxtends earlier research,
focusing on a newer concept of labor mput,

Output per hour measures focus on the tme dimension of
luhor input measures, Labor input is based mainly on the em-
ployment and average weekly houts of employees from the
Curmrent Employment Statistics (CES) survey of nonagricul-
tural establishments and the number and hours of self-
employed persons, unpaid family workers, and agricultural
workers from the Cuerrent Population Survey (CPS). Accord-
ingly, aggregate labor mput is defined as the sum of the hours
of these workers—differences in the effectiveness of an hour
of labor input across workers were not considered,

The effectiveness of labor, however, may change because
uf changes in worker effort, the organization of the work-
place, or the composition of the work force (as well as
changes 1n nonlsbor inputs). Previous efforts to aceount for
output per hour change are extended in this study by measor-
ing one aspect of change in the effective quantity of an aver-
age hour of wotke changes in the composition of the work
force. The effective quantity of labor input depends not only
on the hours of labor but also on the cheracteristics of those
performing the work. Consequently, workers of differing
iraits are not perfect substitutes, and firms treat them as dis-
tinct inputs in their production process. In this bulletin, the
hours of workers are classified according 1o educational at-
tainment and work experience for each sex. By weighting the
changes in the hours of each type of labor, changes in the
educational attainment and experience of the work force are
incorporated into the measures of aggregate labor mput for
the period 1948 through 1990, It is then possible to measure

VHLS publishes quarterly measures of autput per hour for the business,
nonfarm bosiness, and manufscliring sectors, Annual messures for mare
than 200 detailed industries as well a3 intermational companisoms of menufac-
turing productivity are also available. A summary of the BLS productivity
mc;:lg; found in chapfers 10-12 of the SLS Hendbook of Methods

u .

the impact of changes in labor force composition on produc-
tivity growth during this pedod.

The remainder of this chapter provides an overview of how
changing work force characteristics affect measures of labor
input and productivity and how these changes can be incorpo-
rated into the productivity measures, First, concepts and defi-
nitions of produetivity, including labor productivity and mul-
tifactor productivity, are discussed. The concepts of weighted
labor input and labor composition are then presented and re-
lated 10 measures of productivity. After a bnef description of
the data used in this xmdy, measures of labor compozition
change and its effect on multifactor productivity growth in the
private business and private nonfarm business seclors are
summarized. The chapter concludes by describing the orga-
nization of the bulletin.

Productivity
Productivity is defined as the ratio of output 10 one or more

inputs. Prodvctivity increases if ontput grows more than in-
puts. Conversely, productivity declines if output grows less
than inputs. Economic growth can be achieved thromgh in-
creases in the quantity of inputs or productivity growth. In-
creases in labor, capital, and material inputs impose costs on
society such as less leisure time, lower current consumplion
(becanse of increased investment), and lower reserves of nat-
ural resources, Productivity growth represents increases in
output notatiributable to increases in factor inputs. Therefore,
prodictivity growth is the primary measure of changes in the
efficiency of the economy. Without productivity growth there
are few means of permanently raizsing the well-being of the
average worker, Given finile resources, a lack of productivity
growth would mean that economic changes would largely re-
flect shifts in the distnbution of resources and wealth across
the population.

Productivity growth accurs throogh a number of conduits,
Growth can arise from new technology, enhanced worker mo-
tivation, economies of scale in production, improved mana-
gerial skills (which result in better use of resources), m-
creased worker skdills {which result in better nse of the avail-
able technology and capital services), and other sources.

Measures of productivity
The most common measure of productivity is output per

hour or “labor productivity.” This measure might be refemred
to 85 o partial prodoctivity measure because it is based on only
one of several factorinputs, Changes in labor productivity re-
flect the growth in output nol attnbuied to the growth in labor.
Therefore, labor productivity changes in response to zll the



sources already mentioned snd to changes in the quantities of
factor inpuols other than labor.

For example, a farmerwho buys a new tractor that can cul-
tvate 500 scres of land instead of 200 scres dunng the grow-
ing season will produce more output. An increase in labor
productivity will be measured. This increase 18 cleardy attrib-
utable to increased capital services (a new and faster tractor).
If capitul services are, in pracfice, not measared, an increase
in measured labor productivity could be due eitherto changes
in the efficiency of the farm or to increased capital services.
Labor productivity measures, then, do not distingnish be-
tween chapges in the efficiency of the farm and changes in
other inputs, The advantage of labor productivity over more
complex productivily measures is that the necessary data
{measures of labor and output) are more readily aveilable and
are available sooner. Thus the measurement process is much
more convenient, and the measures are more dmely.

Multifactor productvity (MFP) 15 a more comprehensive
meazure of productivity which iz not subject to changes inun-
measured inputs. Changes in muliifactor prodoctivity are de-
fined as the growth rate of output less the growth rate of ag-
gregate mput, which is measured by the growth rate of each
input weighted by its share of the total cost of production. Be-
cause these share weights som to one, the change in the aggre-
gate inputs is a weighted average of the growth rates of each
mnpul. Changes in multifactor productivity can be viewed as
the growth rate of ontput less a weighted average of the
erowih rates of the inpots. A formal derivation of the growth
accounting framework used o measure multifactor produc-
tivity can be found in appendix A,

Fror major sectors of the economy, such as the private busi-
ness sector, most productivity analysts are largely concemed
with how efficiently the economy satisfles the needs of ndi-
viduals for consumption goods and of firms for capital goods.,
Some outpuls such as energy, materials, or business services
are largely sold to other firms to be nsed as inputs by these
firms. The value of such inputs adds to the output of each firm
in the chain to the final consumer, and the net sale (or notpnt)
o consumers of these inlermediate inpots is near zero. These
“intermediate cutputs™ are excluded from both the measures
of output and inputs to aveid double counting and possible
bias in productivity measures.®

Labhor productivity and multifactor productivity are close-
Iy related concepts. Af the aggregate level, the growth rate of
output per howr (lsbor productivity) is the sum of the erowth
rates of multifactor preductivity and the effects of capital in-
tensity (defined as capilal services per hour weighted by capi-
tal’s share of total costs). Consequently, multifacior produc-
tivity measures the effects of changes in new technology, en-
hanced worker motivation, economies of seale in production,
improved managerial skalls (which result in better use of re-

* Intermediates are included in bath ourput asd input for BLS productivity
mensures for defniled indusiries: For a-discossion, see William Guilickson
ind Michael Hamper, “Multifuctor Productivity in 1.5, Manufschmng,
V83" Manihily Labor Review, October 1987,

[}

sources), increased worker skills (which result in better use of
the available technology and capital services), and other
sources. Multifactor productivity does not measure changes
in capital intensity.

Labor input measurement
Labor input reflects the time, effor, and skills of the work

force, Previous BLS measures of productivity change have
focused exclusively on lthe time dimension of labor input.
That is, most measures of labor inpur are simply the sum of all
hours of workers, However, workers have differing traits and
are usually notinterchangeable. The fact that firms pay work-
ers with different characteristies ai different rates shows that
firms do not regand all workers as identical. Accordingly,
workers with differing traits should be treated as separate and
distinct inputs in the measurement of output and productivity
changes.

In a comprehensive study of the methodology of produe-
tvity measurement, the National Academy of Sciences rec-
ommended that differences among workers should be incor-
porated into the measures of labor input.® Recent studies by a
number of economists have focused on how worker skills af-
fiect measures of labor input.? In Trends in Multifactor Pro-
ductiviry, 1948-81 (1983), the Bureso of Labor Statistics
noted that changing Jabor input usually represents a changein
both the skill level of the work force and aggregate hours.
Consequently, the change in the composition of the worck
force is a sodrce of outpul growth which can add to our under-
standing of changes in output per hour.

This study broadens the concept of labor inpot to reflect
differences in the skills of workers. Although there are many
dimensions 1o a worker's skills, thiz study is limited to two
important measures of skills; education and work experience.
The hours of workers are classified according to theirlevel of
skill a5 measured by their education and work expenence for
each sex. (For brevity, the term “skills” is used synonymously
with education and expericnce.,)

From the perspective of formal production theory, it might
he thought desirable 10 classily workers by as many relevant
traits as possible. Presumably that would yield a good approx-
imation to the “true” labor composition measure, Jorgenson,
Gollop, and Fraumeni (1987) have estimated labor composi-
tion using a very large number of categaries representing 2
cross-classification of five charactenistics (age, education,
class of worker, ecoupation, and sex) for each industry. From
the perspective of production theory, this has the advantage

3 Mecrouroment and Interpreiarion of Produciviry, Comunittes on Nationsl
Statistics, Assembly of Behavioral and Social Sciences, Nstional Research
Cotiméil, (Wational Academy of Seiences, Washington, DC, 1979), See rec-
ommendation no. 9, p, 128,

4 Smudies of labar farce composition inclade Bdward Denison, Trends in
American Ecanomic Growth 1929-7952, Brookings Institution, (Washing-
ton, DC. 1985); D. forgenson, F Gollop, and B, Fraumeni, Frodusriviry and
Evongmic Groweh, Harvird University Press, (Cambridge, MA, 1987); and
Peter Chinloy, "Sources of Quality Changes in Labor Input,” American Eve-
iy Review, Marcl 1980, pp. 108-119. See appendix GG for a discussion of
the thenretical and empirical differences between these studies and the Hbor
composition measures developed in this bulletin.



that labor composition will Teflect not only the direct con-
tribution of the specified characteristics, but may also include
the many effects of correlated traits not specifically included
within the framework.

Such a comprehensive set of traits, however, can lead to
difficulties in identifying sources of labor composition
growth. For example, shifts in the proportion of part-time em-
ployment may be a source of labar composition change even
though work schedules are not a classifying charactenstic.

This study narrows its focus in order to identify and mea-
sure the effects on productivity of a specific known set of fac-
tors. Thus, rather than partition MFF growth inlo twa catch-
all categones (“labor composiion effects” and “all others
sources of mullifactor productivity growth”), a labor com-
pozition measure is developed that aitempts to identify the
separate and inferacted effects on productivity of changes in
two specific characteristics: education and work expetience.
Because eamings of men and women differ markedly, the
method is applied separately-to each.

To measure labor input, changes i the distmbution of the
hors of workers are weightad by their contribution to output,
Althoogh one eannot direetly observe a worker's contribution
to output, in competitive markets, a worker's hourly contriba-
non can be equated to his or her hourly compensation.s Dif-
ferences in hourly compensation rates by the level of educa-
tion and work experience have been thoroughly documented
in hundreds of studies.®

The change in weighted labor input is defined a5 the
weighted change in the hours of each type of worker. The
waights are the workers' shares of labor compensation which
gre determined by the relative size and hourdy compensation
of the group of workers.” Consequently, weighted labor input
now reflects the skall distribution of the work force, and multi-
factor productivity can be measured net of the effects of
changing work force composition,

In contrast, previous work defined labor input as the sum
of all hours of all workers. This can also be viewed as a
weighted Tabor input where the weights for all types of labor
are identical, Identical weights imply that all workers conirib-
ule equally to production and differences between workers do
not matter. Therefore, previous measures of laber input did
not reflect the skill distdbution of the work force, and a3 a re-

This resull foflows under the 2ssumption that firms face production fusc-
tinne characterized by constant returns o scale and conpetitive fnpust and
peoduct markets, 1 is also sssumed thet firms maxinize heir profits by ex-
actly equatfng a worker's hourly comtribution to his or hee boutly compenss-
tiom, Ses wppendix A for funber discission of this ot dod for kow devi-
aliong from competition may affect the relatidnstip between a worker's
wape end contribution 1o curput,

B The wark of Gary Becker, Human Capitat, Columbia University Press,
(Mew York, NY, 1964) and Tscob Mincer, Schooling, Experience and Earn-
ings, Colapbia Universiny Press, (Mew York, WY, 19730 lias spawned ilemal-
Iy hundreds il not trousands of studies on why and how iouch edoestion and
experience aflect samings.

T A Tomayis index 1 ussd 16 comrbine the growth futes of the hoors of
each type of worker 6l a composite growih rate of labor inpot. A Torngvist
index effectively weights the growth rate of the lours of each group of work-
ers By their <hare of lakor compensation, Further dfscossion of Tomevist in-
dexes con be found in appendix A,

sult, productivity included the effect of changing work force
composition,

OF primary mterest are messures of labor composition.
Thi change in labor composition 18 defined as the difference
between the growth rate of the weighted labor input and the
grovwth rale of total hours. Increases in labor composition rep-
resent a rising averape level of worker skills as measured by
education and work experience for each sex. By separating
the growth of labor input mio two components, total hours
and labor composilion, the contribution of the changing lev-
els of educational attainment and work experience to produc-
tvaty and cconomic growth can be analyzed, The contribu-
tion of labor composition 1o output and labor productvity ig
the product of its growth rate and lahor’s share of total costs,

Data sources
This study draws on a wealth of data sources. The hours of

warkers are collected from the annual demographic file of the
Current Population Survey for the period 1968 to 1990 and
from the decennial censuses of 1950 and 1960. Using these
and additional data sources, a matnix of hours is constructed
for each year from 1948 to 1990, Initially the matrix is cross-
classified by 7 levels of education and 72 age levels for men.
A more detailed matrix for women includes the same educa-
tion and age proupsas well as twocategones for marital staies
and four categories for number of children.

A matched sample of the 1973 Current Population Survey,
Sacial Security work histaries, and Intemnal Revenue Service
records makes il possible o estimale work experience for
each group of workers based on their demopraphic character-
1stics. The matrix of hours can then be collapsed into 7 educa-
tion and 72 work cxperience levels for each sex.

Hourly wage rates for each category of hours are also
constructed annually based on the decennial censuses and
Current Fopulation Surveys. The effects of education and
work experience on e hourly wage rate of a sample of sur-
vey respondents 14 cconometnonlly estimated. Separate esti-
males are made for each year The estimated parametess are
used 1o develop measures of hourly earnings for each of 1LODE
types of workers and to aid in examining the separate con-
tribotion of education and wark expenence 1o productivity
growth,

Econometrically estimated wage rales are quite common,
but their use in labor composition studies is rare.® A wage rate
for each type of worker could bave been based on the sample
average of the Current Population Survey. Changes in the
mean wage of a set of workers reflectchanpes in observed and
unobserved charucteristics. For example, the average wage
lar 2 sel of workers may change nol because the reward to
education or experience has changed but simply because the
proportion of part-lime workers has shifted. Other character-
istics of the work force could have been added to the study and
resulted in & broader measure of labor composition change,

8 Perhaps the only other stady i Steven Allen, “Unionized Coastriiction
Workers are More Froductive,” Quarterly Jonmal of Econemicy May 1984,
Pp. 251-274.



but the sources of labor composition change would have been
less clear. Consistent with this more narrow measure of labor
composition 15 an econometrically estimated wage model
which permits eamnings differences atising from education
and work experience to be isolated from other sources of eam-
ings differentials.

The use of work expenence rather than age or years since
leaving school 15 an important contribution of this smdy. Re-
search by Mincer, Becker, and others indicates that the appar-
entearnings variation by age largely reflects differences in the
amount of oo-thejob training. Training relates more closely
to work expenience than to age, thus work expenénce i5a
more ppropriate dimension for identifying differences be-
tween workers, More to the point, the distibution of hours
{and to some extent hourly compensation) by work expen-
ence differs from the distribution by age, so classification by
work experience will affect the measures of labor input and
COMpPOosiion.

Although using the matched sample to estimate work ex-
perience strengthens the conceptual basis of this study, only a
single matched sample is available. Rising labor force partici-
pation of women, changing incentives to retire, and defayed
entry of youth into the work force due 1o longer periods of
schooling may alter the rate at which workers gain work expe-
rence over me. An expenence medel estimated at a single
point in time may fail to capture these significant changes.
Thiz possibility 13 examined in Appendix F, and the labor
composition measures are found to be largely unaffected by
the use of a single ¢xperience model.

Summary of findings

Table 1 presents trends in two important charactenistes of
the work force over the last 40 years. A steady and persistent
increase in the average level of educational attainment is the
dominant trend in the work force. Educational atizinment in-
creased for both men and women, and for both the increase
was al least 3 years. The level of work expenence rose be-
tween 1948 and 1958 and then proceeded (o dechne in an
uregular and modest fashion until about 1979, Since then, the
Tevel of work experence for men has remained more or less
constant, while the work experience of women has increased
about half a year. For the eatire period of this study, the de-
chine for men was grester than for women, The level of work
experience is estimated 1o decling 1 year for men and negligi-
hly for women.

The effecis of these two trends in educational attainment
and work experience (as well as trends in the relative com-
pensation of workers) are combined to develop the Tomqvist
index of labor input presented in table 2. For private business,
weighted laborinput grew at anannnal average mteof 1.3 per-
centbetween 1948 and 1990. Because hours worked grew 1.0
percent annuzlly over the same perod, the index of labor
composition grew 0.3 pereent annually, To measure the con-
tribution to productivity growth, labor composition changes
are weighted by labor’s share of total costs (about two-thirds),

Table 1. Average years of completed schooling and experlence
of working men and women In private business’, 1948-s0

v Education Experience
i L= Womean Men Women
)7 | e, 8.3 og 18.8 12.4
b 12 L2 B i 9.2 10.2 18.0 125
VBB & s st v v 9.2 0.2 181 12.5
L PR Py 9.3 10.1 19.3 12.7
TEER . cricaiiaan 94 1014 194 128
g (7o SN v 8.5 10.2 19.8 13.0
w |2':* (e 87 10.2 188 131
THEE & vwaminams sa n 3.8 10.3 18.7 133
TR on i 5.9 104 19.8 3.5
TEOE e e i i ] 10.5 19.8 13.6
YO . e acin s g 101 10.5 188 1a.7
12 . SR Sl 10.3 10.6 19.8 137
TEE0: ol it 2ls 0.2 10.5 19.8 134
TEGT S iniisn) ety 10.4 107 188 13.6
c Lo, 71 | 106 10:8 19.8 13.5
T s el ARG 10.8 198 136
TEREHE &t s et e 10.8 10.2 19.7 136
THEE L died e ok ib 10.8 108 19.6 13.6
1866..... i o 10.8 1.0 18.6 134
THET .o onsmsnsarsa 1a 1.0 19.6 13.2
Lo R | 1.2 12 18.6 131
VB v 11.4 1148 185 13.0
D g resad: ¥ 11.6 19.4 131
L v 11.6 115 19.2 12.8
E L = S R N 1 [F . 1.6 18.7 125
p | Pt S M ) .- 11.8 18.4 12.3
1974 csisgn g a5l 121 1.8 185 122
b LT T R e, 12 120 18.4 120
;| LT - R . 122 120 1B.1 1.8
YT e ool 128 121 18.0 11.B
F 1 it R 124 122 i7.8 1.8
b i IR PR 124 123 1756 1.6
B0 L 125 j2.4 7.6 n.r
o7 7 5 [P Y, 1286 125 17.6 1.6
i |, R, 128 128 177 .7
THBA .o a 12.9 2.7 17.6 1.7
1O .. vima- i 128 128 7.6 .7
-, - PR e W |- - 128 175 1.7
LT PR 129 128 17.6 i Y
THET sespuie basal 30 izg 7.5 11.8
T s e ety 13.0 125 7.6 12.0
T oo n L st b 13.0 13.0 1.7 12.0
TR e nvisis Ty 13.0 13.0 17.8 121

1 Averages ere calculaled by weighting educational atiainment or
work expenence by the hours of workers.

Sothe ().3-percentage-point growth rate of labor composition
implies that changes in the education and experience of the
work force contributed approximately 02 percentage point to
the 2.3-percent annual growth rate of labor productivity, (See
table 23 of chapler IIL)? In other words, changes in the skill

? Labor and muhifactor productivity measmres presented in this hulletin
ares based on the August 1991 press relesse “Muoltifacior Productivity Mea-
sures, 19907 (USDL 91-412),. Cutput and capital measures do not reflect the
December 1991 comprehensive revisions o the National Income and Prod-
uct Accounts. The outpul and capital investment data BLS used to prepare
measures of capital inpul ane therefore aggregated using 1982 price weights.
The aggregates in the December 1991 revisions are prepared using 1987
price weights. Flours data include minor revisions subsequent to the August
1591 press melease,



Table 2. Average annual rates of growth of labor input, hours
afall pesirsnns, and labor composition, selecled periods,
1545-80

(Percent per year)
Hoirs
" Labar
Pariod Labor inpul al &l -
pu pErsOns compaosition
Private business
fERE-D0, ..., 13 1.0 03
1848-73 .. 1o vna a3 & |
193290000 ..n 1.9 1.E a
197379 . ... 1.7 1.7 0
187980 ... 2.0 1.5 5
Private nonfarm
business
1048-90 ..., 000 1.7 1.4 03
1948-73 .. ..... 1.4 12 2
187390 o .ana 21 1.7 3
1897379 . ... 1.8 1.8 0
TEFeB0 L, 22 1.7 5

Mote: Growth rates ol hours and [abor compaesifion may not sum to
the growth rate of labor input due to rounding.
1 Laber input and Izbar composition are Torngvist indexes.

level of the work force account for abour 9 percent of the
grawih in output per hour vince 1948,

The growth of labor composition in private business has
proceeded at an irregular pace oyer the last 40 vears (table 2).
Prior to 1973, labor composition grew (1.3 percent annually.
From 1973 to 1979, labor composition remained unchanged.
A slower growth rate for labor productivity was recorded for
the 1973-79 period, but the slower labor composition growth
ratecan only explain a small fraction of the decline in this rate,
(See table 23 in chapter L) Between 1979 and 1990, labor
composition grew (.5 percent annually. Labor productivity
continued to make small advances after 1979, Without the
faster labor composition growth of this period, Iabor produc-
tivity would have posted even smaller gains than in the
1973-79 perioad.

The trends in labor input for private nonfarm business are
very similar to those for private business (tahle 2). The Tor-
ngvistindex of labor input grew 1.7 percent annually between
1848 and 1990. The growth rate of labor composition was 0.3
percent, the same as i private business. Labor composition
growth contributed 0.2 percentage point to the 1.9-percent
annual growth rate of ontput per hour over the period. (See
table 24 in chapler IT),

The annual average growth rate of labor composition in
private nonfarm business declined from 0.2 percent during
the period 1948-73 to 0.0 percent between 1973 and 1979,

Again, the declining growth rate of labor composibion ex-
plains only a small fraction of the labor productivity slow-
down. After 1979;1abor composition grew at ils fastestrate of
the postwar penod, 0.5 percent. Labor productivity would
have increased more slowly after 1979 compared to the
1973-79 period if not for the rapid gains in labor composition.

Organization of the bulletin
The remamder of this bulletin is divided into chaplers 10

and TT1 and appendixes, A through H. Chapter [T presents the
labor composiion measures developed for this study,
Changes in the educational atlainment, age distibution, and
level of work experience in the work force are examined. The
effects of these shifts are incorporated into new measures of
labor inputand labor composition. Chapter Tl examines labor
and multifactor produclivity growth in the ULS. private busi-
ness and private nonfarm business sectors from 1948 to 1990
and the factors contributing to it, especially labor composi-
uon growth,

Appendix A presents the basic economic model for mea-
suring productivity and the contribution of labar composition
to productivity growth. Choosing the appropriate set of work-
er characteristics for measuring labor composition is dis-
cussed. These traits are then related to earnings to vield a pric-
ing function for labor services (wage equation). The growth
aecounting model used for productivity analysis is expanded
to include changes in labor composition. Appendix B de-
scribes some of the empirical tests of wage equations that
were performed wsing the MNational Longitudinal Survey
(NLS). These tests were conducted to determine the effects of
certain work force characteristics on estimated wage equa-
tions, Appendix C discusses the derivation and estimation of
the experience equation developed for this study. Appendix D
deseribes the denivation of the annual hours matrices which
are cross-Classilied by education and experience [or each sex.
Appendix E deseribes in detail the estimation and derivation
of the earnings function used to derive weights for each type
ol worker hours. Estimated parameters for the effects of
education and experience on eamings are presented, and the
telative earnings of workers are examined, Appendix F ana-
Iyzes the sensitivity of the measures of labor composition to a
number of the assumptions and choices made in specifyving
the labor composition model. Appendix G compares the mea-
sures presented in this study with measures produced by other
researchers. Finally, appendix H attempts to separate the ef-
fects of education from work experience. Conditions for an
exact decomposition are presented. An exact decomposition
ishighly improbable, and the separate effects presented in this
appendix must be regarded as estimates.



Chapter Il. Labor Input and Labor

Composition Growth, 1948-90

This chapter presents measures of labar input allowing for
a world populated with workers of varying skills, The chapter
beging by examining why workers differin their level of skill.
A method of measuring the flow of labor services provided by
each kind of worker is then developed. In addition, two im-
portant differences among workers, education and work ex-
penence, zre explored (urther, Trends inthe work force arere-
viewed inclnding edocational attainment and work experi-
enee.

This chapter goes on to describe a model of labor mput
measurement with diverse or heterogeneous workers, This
model is based on the necelaszical theory of the firm and re-
ligs on human capital theory toidentify sources of worker het-
erogeneity. Labor input growth is then divided hetween the
growth in total labor hours and labor composition. Labor
composition gauges how chunges in the educational attain-
ment and work experience of the labor force affect measures
of labor input. A discussion of the concept of labor composi-
tion follows, MNext, the BLS methodology is brefly dis-
cussed; a complete description appearsinappendizes A, C, D,
and E. Fivally, Iabor input and labor composition measures
for the period 1948-90 are presented,

Chapter I places labor composition within a productivity
framework and examines how changes in labor composition
have affected productivity and economic growih.

Heterogeneous labor
Labor productivity measures have traditionally defined Ia-

bor input as the sum of all hours worked by employees, pro-
prietors, and unpaid warkers. As aresult, an hour worked by a
highly experienced surgeon znd an hour worked by a newly
hired teenager at a fast lood restaurant are treated as equal
amounts of labor. It does not matter who was actually working
or what kinds of jobs workers held. All workers are treated as
of they are identical.

[n this study, workers are treated as heterogeneons 1 Differ-
ences in skills imply that diffevent types of workers provide
different amounts of labor services. Instead of adding togeth-
er the hours of all workers, the hours of each type of worker
are considered a separate input. Aggregate labor input is mea-

| Previous studies of this issue lnelide D. Jorgensan, 7 Gollop, and B,
Fravmeni. Prodhcrivity and U8, Ecancmic Growfr, Hurvard University
Press (Cambrdge, MA., 1987Y; Bdward Denisen, Trends in American Eco-
rarmic Groweh, 1920-83, Brookings Tnstiution (Washingion, DC, 1985}, and
Peter Clunlay, “Sources of Quality Change in Labor Inpot,™ American Eco-
aeterie Review, March 1980, pp. 1081159

sured by combining the flows of services provided by each.
type of labor The flow of services for any wype of labor, m
tum, depends on the number of hours and the leve] of skalls of
the workers.

The conceptof labor services comes from the theory of the
firm. Labor services are measured by the value of the margin-
al product of labor. The value of the marginal product of each
type of [abor is defined as the extra value of outpul produced
by an additional wnit (hour) of that type of labor holding all
other inputs constant. That is, the value of the marginal prod-
uct for each type of worker measures the value produced in an
additional hour of work.

In the real world, it is extremely difficult if not impossible
to observe directly the marginal products of individual work-
ers. In a perfectly competitive economy, however, inputs are
paid the values of their marginal produocts. Therefore, the rela-
tive service flows can be estimated from the hourly wage rates
of each kind of worker.

Because it is impractical to distingnish between workers
based on every observable eamings difference, human capital
theory is used as an organizing principle to help distinguish
between labor inputs. Articles in the human capital literature
as well as the hedonic wage lilerature have consistently
shown that earnings differ by education and work experience.
Hence, wage differentials due to education and work experi-
ence, for each sex, are used in the construction of labor input
measures.

Human capital theory. Homan capital theory explains differ-
ences in the level of skills across the work force. This theory
formalizes (he intuitive notion that werkers improve or learn
new skills throngh eduestion and job training? These leam-
ingachvities are an investment becanse workers sacrifice cur
rent earnings for higher wages in the futmre. The set of skills
acquired through edoeation and training makes up the work-
er's stock of humsan capital.

Under mosi circumstances, firms will also invest o train
their employees, Most company training is informal, howev-
er; and most companies do not prepare data on the fraining in-
vestments they make in their workers. Consequently, practi-
cal considerations prevent one from distinguishing between
workers based on training investments, Related research has
demonstrated that the amount of training can relate to the ley-

£ Gary Becker, Himan Capital, Columbia Eniversaty Press, (New York
1974},



&l of a worker's job experience.? In this study, hours of labor
are classified by education and work experience for ¢ach sex
to measure the flow of labor services. For a more thorough
dizcussion of the human capital model and its usefulness in
measuring labor input, see appendix A.

Trends in employment and average weekly hours
Change in labor tnput dépends on the change in employ-

ment, changein the length of the workweek, and change n the
education and expenence distributions of the work force, The
Bureau's measures of total hours incorporate the results of the
Hours At Work survey, As a result, the concept of total hours
has been converted from an hours paid hasis to hours at work,
The hours of paid leave sre now excluded from the measures
of Inbor.

Chart 1 shows that the hours at work of all persons in pri-
vate business have grown at an uneven pace over the last 42
years. Begides the ohvious fluctuations in tetal hours with the
business cycle, after 1973 hours grew more than twice as fast
as in the earlier period. Prior to 1973, hours of all persans in-
creased at an average annual rate of (L6 percent but grew 1.6
percent annually thereafter. The faster growth rate in total
hours in the later period is almost completely doe to an in-
ctease in the growth rate in employment from 1.1 percent to
2.0 percent. The average workweek declined at about the
same rate in both perjods: 0.5 percent in 1948-73 and 0.4 per-
centin 1973-90.

Total hours at work in the 1.5, private business sector grew
by 31 percent between 1948 and 1990, As indicated in table 3,
the sonrces of this growth come from two opposing trends,
Employmentincreased nearly 83 percent over the period, and
the average workweek declined from 40,9 to 33.9 hours or 17
percent.t

Employment growth bas been concentrated primarily in
the nongoods-producing industries, This sector, which in-
clodes services, transporistion, communications, utilities,
wholesale and retail trade, finance, insurance, and real estate,
accounted for 97 percent of the increase in total employment
{table 4). The growth of nongoods-producing employees has
been the predomimant source of employment growth since
1948, Employees in this sector accounted for 91 percent of
total employment growth, while proprietors and unpaid fami-
1y warkers accounted for only 6 percent. The goods-produc-
ing industries of agriculture, mining, constniction, and
manufacturing have contributed only 3 percent of the increase
in total employment since 1948 and essentially none after
1973 {table 5). The number of employees in the goods-pro-
ducing industries increased modestly between 1948 and 1990
and accounted for 13 percent of the increase in total employ-
ment. In contrast, the number of proprietors and unpaid fami-
Iy wirkers in goods-producing industries declined over the
period to less than half the 1948 level,

3 Facoh Mincer, Schogpling, Experience and Earmmgs, Columbis LiGversi-
1y Press, [New York, 1974).

#The average workweek is un average over ll-time and part-time work-
=rs and i3 measiied in hours stwork rather than hours paid,

Table 3, Hours, employment, and averags weekly hours in
private business, 1948-9507

Year hows | Employment | aarermge
1848 . v iaie 1087 51.5 40,2
g 20 | 1059 ED.3 40,5
|11 ) R e . 1069 B0.8 405
U2 o e 1068.9 523 40,4
1882 A 108.8 2B 40,2
EEES e 10,8 534 39.0
L T R, 107.0 52.0 39.5
1855 4 £L 1109 BB 398
F oL 126 548 ag.5
L |27 e e e 1108 54,7 39.0
LS R 1055 52.5 387
1868 ... 108.6 54.1 389
1660 ... X 109.6 544 38.8
il 7 g M Rt 107.8 B3H 38.6
-, - M, 108.5 54.4 anT
TEES ot e s 110.0 54.8 38.6
TR i imempeaies 111.7 558 2B.5
1965 3 . HE2 574 a8 6
ABER e 1175 59,9 384
|2 o R H7.5 59.9 ar.7
ufr s B 1181 B1.1 7.5
19689 i 121.9 B3.1 arsa
10780 i s iawswe 1145 E2.B 38.6
107 s cveynincs 1182 B2.8B 36.4
1972 . _ .. 122.89 65.0 36.4
1973 . caens i 1873 67.7 ag.2
|7 TRy e M 1273 BH.7 35.8
n £ L T 121.8 BE6.6 35.2
p =y s (e (SR ¥ 1254 BO.G 2351
1977 ... i 130.3 T1.5 E55.0
1878..... 4 136.7 T4 349
AT e s v i w o s ped 141.0 TB.2 347
1980 | L 1388 TE4 342
Rt e 140.6 7.2 341
|- - N 137.0 7r.8 a3g
1883 .. L 139.5 TB.6 34.1
JOEAE . e 147.5 B2 4.3
1085 v i 1606 B4.B 34.2
AREB . is s bian 1561.6 852 3.8
1987 ... bdzi 1866.3 Ba.8 339
1988 _ . . 161.5 813 340
ABEY st iina s 16857 g3.4 344
| R L P 1658.6 94,0 338

1 Excludes govermmant entarprises,

NOTE: Total hours are expressed in'billions of hours worked. Em-
ployment Is expressed in millions of persons. Average weskly hours
are expressed in hours worked per worker per week.

The average workweek in both sectors decreased over the
period. Tn the nongoods-producing sector, the workweek fell
sharply from 40.3 hours in 1948 to 32.3 hours in 1990, The
workweek in the goods-producing sector declined moderste-
ly from 41.4 hours in 1948 to 37.9 hours in 1990. Even this
small decrease in the workweek of the goods-producing sec-
tor was enough toreduce total hours beiween 1948 and 1290,
Consequently, the growth of hours at work in private busi-
ness has been entirely confined to the nongoods-producing
sector [chart 2).



Chart 1. Indexes of total hours, employment, and
average weekly hours in private business,

1948-90
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Chart 2. Sources of hours growth in private
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Table 4. Hours, employment, and averege weakly hours in
nongoods-producing Industries, 1946-90

Tabla 5. Hours, employment, and average weekly hours in
goods-producing industries, 1948-20

Employmant! Employmant!
Average 1 Average
e rotall |y | Employ- ““’FJ: weely  Year youl | Ay |Employ- Otmer® | ‘waakly
BES amplay- [ hours EEE amphoy= ours
WoRam anly e o only mient
b LEE - 51.55 24.57 10.74 4.83 40,3 2 60.07 27.87 20.43 7.44 41,4
1648 e 51.11 24.48 19.61 487 | 4bD2 1848, : 56,86 | 2676 18.33 743 40,8
85D g ey m13 24.63 19.86 477 3949 1850 . - | 5T.BS 2718 2017 7.0 41.0
j L7 e 5224 25.24 2063 4.81 398 59.86 2810 21.561 6.52 410
TEER 4 ke i 52.EB 25,64 2147 4,47 385 59.45 28.01 21.61 G.40 40.8
b D 5335 | 2612 | 2156 | 456 | 39.3 5969 | 2833 | 2234 | 550 | a0s
o 5333 26.13 21.48 485 | 382 55,99 | 26.85 21.00 595 | 40.0
1855 - 52 f4 B4 26.82 22.08 4.73 383 58.52 2792 22.00 522 40.3
TESB . e b 56.16 2758 2276 4,82 392 GH.BS 2B.37 29 57 580 300
188F. 56.34 27,95 22.5985 4.99 38.8 56.90 27.80 22.42 5.48 9.2
1958, .. i 55.40 27.58 22.56 5.03 386 5261 2607 20,83 514 ap 8
1850 - L 57.01 28.35 23.24 51 3B.7 55.11 26 .96 21.84 512 383
1860 . ;... 57.81 28,84 23.E4 5.20 36.6 54.33 £6.80 21.97 4,83 39.0
1561 ... i 57.B3 23.02 23.74 528 383 52 62 26.01 21,30 4,71 289
TEE2 . inven .| 5848 28,38 24.25 5.14 38.3 5371 26.35 21.81 4.54 38,7
19683 . vvnaiens 58.03 2078 2475 B.04 a8 E374 | 2R30 o902 428 aga
1964 ... 60.45 3063 2548 .14 | 380 54.05 | 2648 2.3 417 aga
T8 . i i 62.01 31,68 26,44 511 37.8 RE. 1D 27.23 23.18 407 24.6
g f 2 N 63.14 32.51 27.48 502 373 57.60 28.00 24.24 376 359.6
VEET s iina 83.60 33.30 2845 485 | 367 56,80 28.04 2445 358 8.0
1968 .. .0-cus Gad B 34.23 29.45 477 36.4 57.24 28.28 o4 81 A57 | 288
1960 . ¥ BT.07 35.72 30.79 4.93 36.1 E7.83 28.86 2837 3.49 38.6
1970.. 67.B6 36.58 31.70 4.BE aa.7 54.89 2T.B8 24.53 335 ar.e
it |7 o e EB.E4 a7.30 3228 5.02 35.4 5358 27.18 23.89 327 274
BT dysbirst s 7042 | 38.53 33.47 5.06 as.4 55,66 28.01 24.70 231 zE2
AT vl i T2.558 39.99 .0 5.09 34.9 58.02 29.28 2585 333 381
ABTE o o T2.53 41.09 35.88 520 34.4 &7.16 285.28 25.84 3.34 a7.5
1875 . cviinnin 7332 41.36 3610 5.26 34.1 5204 | 2883 23.68 324 7.2
JEIG i 702 d2.68 3745 5.23 338 53.84 27.64 2d4.45 318 = k-
JHEE e i v TT.ED 44,60 39.10 5.50 33.5 E6.00 28.68 2544 322 376
TOTH v et 81.58 47.02 41,37 565 33.3 EA.B9 an.11 26.74 337 276
1979 . i B4 38 A49.08 43.18 L P 331 B0.32 30.94 2753 341 375
{12721 1 IR 8529 5005 44.02 6.03 328 EB.10 40,16 75,69 247 ar.n
1981 e 86.56 51.07 4484 613 326 &7.74 28.97 26.56 341 37.0
19820 cciess a7.27 51,45 45,05 6.39 2.5 53.48 2820 24 B8 8352 | 365
1983..... B9.5R-| 5268 48.04 B.62 32.7 5374 2781 24.54 327 372
1884 ... ... 84,37 55.38 48.64 6.74 328 B7AT 29,15 2589 386 | 7T
;" | LR ey a7.60 5763 B0.94 G.69 326 57.14 29.15 2587 318 ar.y
1884 .. N 88.58 E9.46 E2 BRI G.54 32.2 56,37 28.85 25,62 3.23 376
1887 .. - | 103.86 61.74 54.73 7.1 324 56.70 28.66 25.81 316 3r7
BB s o i 107.09 Gd.04 B6.80 T.24 32.2 58.32 20.44 2623 3.21 384
18689 .. i 11086 G592 BB.56 T.86 323 KA.59 Pa.88 26.37 320 381
1980... « | 11298 8713 5988 745 | 323 5767 | 2820 2601 319 ara

! Includes govemment enteprises.

2 Proprietors end unpaid family workers,

MOTE: Total hours are expressed in billions of hours worked. Em-
ploymenl is expressed in millions of persons. Averags weekly hours
are expressed in hours per workar per week,

Trends in educational attainment
The educational aitainment of men and women in the wark

foree has increased greatly over the last 42 years. Tables 6 and
7 indicate that the proportion of hours worked by high school
praduates rose substantially over the period. (In this study, the
measures of educational attainment are based on the distribu-

1 Includes govemment enterprizes.

# Proprietors and unpaid family workers.

NOTE: Tolal Rours are ex in billions of hours worked. Em-
ployment is expressed In milllons of parsons, Aversde weekly haurs
dre expressad jn hours per worker per week.

ton of hours rather than the distribution of employment or
the civilian labor force.) In addition, the portion of hours
worked by men with at least a college degree jumped from
6.0 to 25,2 percent of the male total over the period. Women
with at least a college degree showed equally spectacular
gaing with the proportion rising from less than 4 percent to



Tabla &, Diztribution of sl hours worked by men in the private
business sector by years of compleled schooling, 1948-30
(in percent)

Years of complated schoollng

Year

0-4 5-8 2-11 i2 1315 16 17+
1848 B.3 35.8 20.5 23.1 6.5 3.6 24
1949 9.3 | 360 | 485 | 214 7 40 27
1950 5.1 35.9 189.5 215 T2 4.1 27
1951 8.8 35.1 18.1 22.4 74 43 29
1852 B.5 34.4 18.8 23.3 7.6 4.4 30
1853 81 33.4 19.0 24.0 Fi 4.7 32
1954 78 32.4 12.1 247 7.7 4.5 34
1855 r 1.3 19.4 257 7.8 21 3.6
1956 B.7 30.3 19.6 26.5 7.9 53 az
1957 6.2 29.3 188 or3 7.4 55 3.8
1258 559 28.9 202 268 B.&5 55 4.0
1359 55 | 284 | 20.,7 | 2684 8.3 55 4.0
1260 52 27.B 21.3 26.1 0.1 5.6 4.1
1961 4.8 258 204 £8.2 10.2 6.5 4.2
1962 4.5 | 238 | 198 | 562 | me T3 4.3
1863 4.1 229 19.6 31.5 10.2 72 4.5
1564 ay 22.0 19.6 32.8 10.2 7.0 4.7
1965 38 | 211 193 | 3368 | 101 75 4.5
1866 a4 204 19.5 344 10.2 7.8 4.4
1867 2.8 18,6 188 353 119 7.6 L7 |
1268 27 17.8 187 35.8 122 Tl 50
1869 25 17.0 177 36.4 12.8 B2 54
1870 24 187 168 372 13.5 BB B.7
1871 2.3 14.8 17.2 372 13.8 B.B 5.8
1978 24 | 1258 | 163 | 388 | 148 a1 5.0
1873 21 124 15.7 386 182 o5 6.5
1974 1.7 10.7 14.9 36.7 16.0 10.9 72
1875 18 108 [ 143 | 388 (189 | 107 7.0
1876 1.7 101 150 38.5 16.4 109 T
14977 1.7 97 | 1456 | 364 | 174 | 108 7.5
1878 1.5 B 13.68 39.0 18.1 1.1 7.8
1878 1.4 BS 13.7 | 38.0 17.8 s 8.1
1280 1.4 7.8 131 385 178 121 a3
1881 1.3 7.3 12.6 39.6 17.6 125 9.2
15982 13 g5 1T 386 18.0 12.8 10.2
1883 1.0 6.4 10.8 382 18.4 128 101
1984 1.1 6.2 1.0 i e d 187 141 98
1865 1.1 58 10.2 359.3 18.2 14.5 a5
1586 1.0 EB 10.7 38.9 183 14.5 10.0
1987 11 51 10.6 39.3 18.8 14.8 10.2
1988 12 5.1 10.2 38.8 18.5 14.8 10.5
1885 1.3 4.3 10.0 387 19.9 151 109
1980 18 | 45 | 87 |2390 |202 | 151 | 104

MOTE; Total may not sum to 1000 dus to roundlng.

more than 20 percent.

The educational attainment of men and women differs in
one important respect. Women in the work force are more
likely to complete high school but less likely to continue o to
college. In 1948, men without a high school diploma worked
64,4 percent of men's hours, bul women without a high school
diploma accounted for 53.1 percent of women's hours, Men
with at least some college provided 12.5 percent of all men’s
iours, and comparable women supphed just 10.6 percent of
women's hours. Even after 42 years of rising educational at-
tainment, the same pattern remains. For men, 15.5 percent of
hours were worked by those without a high school diploma,

1

Table 7. Distribution of all hours worked by women in the
private business sector by years of compleled schooling,
1946-20

{In percent)
Years of completed schooling

Year

-4 5-8 2-11 12 1315 16 17+
1848 48 | 235 | 188 | 363 GEe 25 13
1548 45 | 254 | 205 | 355 52 32 1.6
1550 4.5 254 203 | 357 92 a2 16
1851 4.5 2548 201 364 84 az 1.8
1852 4.6 26.2 19.8, | 370 1.6 3.2 1.6
1653 43 | 255 | 199 | 370 o 3.2 16
1954 4.1 2457 18.8 | 388 7.8 3.3 1.6
1855 3.7 24.1 18.8 38,6 7.8 3.3 1.6
1856 34 | 234 | 198 | 404 7.8 34 16
1857 &1 2.5 18.8 41.3 B.O 3.5 1.7
1858 3.0 223 206 | 402 B.B 3.4 1.6
10539 289 | 225 |27 | 387 a5 32 15
1860 27 | 217 | 222 | 380 | 108 33 1.5
18961 25 | 205 |[208 | 403 | 105 4.1 12
1862 2.3 189 19.4 43.0 10.6 4.8 1.0
1863 22 | 185 | 194 | 442 | 104 4.4 1.2
1964 27 182 18.4 | 452 ar 4.0 1.4
1965 =0 17.4 19.2 45.2 8.7 4.2 1.6
1965 1.6 16.7 18.1 47.4 103 a5 15
1967 1.3 15,1 189 48.0 12.0 a5 14
18968 1.4 135 18.6 0.2 11.7 3.3 1.3
1969 1.1 12.4 17.7 | 606 123 4.1 1.7
1870 1 1.7 172 | 503 133 43 2.1
1871 12 1056 169 51.4 13.6 48 18
18972 1.1 95 16.0 B2.5 14.2 4.8 1.8
1973 1.0 8.9 18.5 508 15.8 56 22
1374 g 83 | 149 | 508 | 162 6.3 28
1975 B8 Tl 15.1 50.3 164 6.9 248
1876 3 7a 148 | 504 16.8 71 27
1977 | G.a 14.4 B0.2 17.6 7.3 238
1978 8 6.0 131 5.4 18.5 7.7 a4
1979 i & 124 50.2 18,7 8.6 3.6
1980 & 52 | 118 | 500 | 188 a9 a6
18981 i 4.8 "z 438 18.7 8.3 4.4
1982 B 4.4 104 48,7 206 0.4 4.9
18483 B 3.8 98 43.4 21.0 11.0 5.2
1984 B 37 a7 473 22.0 11.6 51
1985 8 34 a1 47.0 228 122 B2
1988 4 34 B9 46,7 22T 2.3 55
1987 iy 3 31 LR | 45.8 23.1 12.6 58
1988 i 2.8 9.0 45.7 22.F 132 5.9
1889 iC] 28 8.8 45.0 233 13.5 53
1880 T 27 8.4 443 23.5 14.1 &3

WOTE: Total may not sum to 100.0 due o roending.

but for women the corresponding percentage is only 11.8.
Men with at least some college supplied 45 4 percentof men’s
hours, and woinen with at least some college provided 43.9
percent of women's hours.

Table B indicates that the average educational attainment of
waomen in the work force has increased from less than 10 years
in 1948 to 13 years of completed schooling in 1990, The
educational artainment of men has nisen even more rapidly
over the same penod increasing from .3 years to 13.0 years of
completed schooling. The educational attainment of all work-
ers appears similar to the trend for men becanse men worked
miost of the hours in private business, especially early in the



Table B, Average years of compleled schooling of working men
and women in the private business sector!, 1946-90

Table 9. Mean age of civillan labor lorce aged 18 or older, by
sex, 1948-90

Year Men Women All workers
T8 e s et I a8 9.4
1948 ... .. 9.2 10.2 9.4
1860 ;.. 'y 92 10.2 9.9
Er ot e 2.3 184 9.5
1B o v e woein b 0.4 10.1 9.6
[ R 8.5 10.2 9.7
1954 . ... .. u.7 102 2.8
TSRS wen pynn ey 9.8 10.3 89
1856, o e 2.3 104 10.0
TEEI s i 10.0 i0.5 107
TOER ot s 10.1 105 102
1858 .. S 10.3 106 0.4
1960 . ... cvunns 102 10.5 10,3
TR sy man's 10.4 10.7 105
R 10.8 10.8 10.7
g1 AR 10.7 10.8 10.8
1964 . e 10.8 0.8 108
1865 .. n 10.8 109 10.8
1966 ..... f 10.9 1.0 1.0
g 2o 7 AP 11.0 11.0 1.0
J 1) O SRR 11.2 112 112
VBB Sl 1.4 114 11.4
b2 S e 11.5 1.5 5 E
11 J ) PR i 1.6 115 1.8
i g ol 11.8 1.6 ny
1873.. - 118 11.8 11.8
1994 et 121 1.2 121
TS s ips i 2 121 12.0 124
T s i 122 12.0 129
1978 ccv e 2.3 121 122
1908 i e 12.4 12.2 12.3
|17 NP 124 123 124
1980 n g2 20 12.5 124 125
108Y. . nea A 126 125 12.6
1B taiis 128 126 12.7
1983 . iiaa 12.9 12.7 12.8
1984 ., 1249 128 12.8
IEBE . s srazpas 129 12.8 129
1086 . c-ssepas] 129 12.4 129
| i g P 130 1289 12.8
FHBE , . v 13.0 12.3 13.0
2L L v 13.0 13.0 130
1980 iusceaiin 120 13.0 130

1 Averages are calculated by welghling educational attainment by
hours of workers.

period. For both men and women, the increase in educational
aftainment has been fairly steady over most of the period.

Trends in the age and work experience of the
work force

Thedeclining level of estimated work experience is a coun-
tervailing trend which has moderated the increase in the aver-
age level of skills and labor input. An important factor in-
fluencing the level of estimated work experience is the age
distribution of the work force. Table 9 shows a drop in the ay-

11

Mean-age in years
i Women Men Al warkers
LT RN 36.6 40.0 32.0
- o RSN bl 40 8.4
1985.... 5 49.0 41.1 40.4
AQER o 286 408 40.5
L2 = DA Z9.8 407 40.4
. {2 ) RNl 239.5 a3 400
17 s A 364 39,7 48.2
TP viimiin o 36.8 381 376
1980 . =5 363 374 36.9
1985 i i 36.5 375 aran
18